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5pVXPp
/H WUDYDLO SUpVHQWpGDQV FHSDSLHU DSRXUREMHFWLI O¶DQDO\VHGHV UpVHDX[ LQWHUGpSHQGDQWV HQYXHGHPRGpOLVHU OD YXOQpUDELOLWp HW OH ULVTXH/HV
FRQFHSWV GH 6\VWqPH HW GH FRPSRVDQW FULWLTXH VRQW GpILQLV 8QH DSSURFKH GH PRGpOLVDWLRQ GHV UpVHDX[ HVW SUpVHQWpH &HWWH PRGpOLVDWLRQ
FRPSDWLEOHDYHF OD WKpRULHGHVJUDSKHV HVWEDVpHVXU O¶DQDO\VHGHV LQWHUGpSHQGDQFHVHWGHV LQIOXHQFHVGXPLOLHXH[WpULHXU8QHGpPDUFKHSRXU
TXDQWLILHU OD YXOQpUDELOLWp HW OH ULVTXH HVW pJDOHPHQW SUpVHQWpH &HOOHFL VH GpFOLQH HQ SOXVLHXUV pWDSHV LQWpJUDQW XQH DQDO\VH TXDOLWDWLYH HW
TXDQWLWDWLYH /D PpWKRGRORJLH SURSRVpH LQFOXH O¶LGHQWLILFDWLRQ GHV V\VWqPHV j DQDO\VHU GX FRQWH[WH DLQVL TXH O¶pYDOXDWLRQ GHV pYqQHPHQWV
UHGRXWpV
6XPPDU\
7KHZRUNSUHVHQWHGLQWKLVSDSHUDLPVLQWHUGHSHQGHQWQHWZRUNVDQDO\VLV IRUYXOQHUDELOLW\DQGULVNDVVHVVPHQW&RQFHSWVRIV\VWHPDQGFULWLFDO
FRPSRQHQW DUH GHILQHG $Q DSSURDFK IRU QHWZRUN PRGHOOLQJ LV DOVR SUHVHQWHG 7KLV PRGHOOLQJ VXSSRUWLQJ JUDSK WKHRU\ LV EDVHG RQ
LQWHUGHSHQGHQFHVDQGH[WHUQDOLQIOXHQFHVDQDO\VLV$QDSSURDFKIRUYXOQHUDELOLW\DQGULVNPRGHOOLQJLVDOVRSUHVHQWHG ,WFRPHVLQVHYHUDOVWHSV
LQFOXGLQJ TXDOLWDWLYH DQG TXDQWLWDWLYH DQDO\VLV 7KH SURSRVHGPHWKRGRORJ\ LQFOXGHV LGHQWLILFDWLRQ RI WKH V\VWHPV WR EH DQDO\VHG FRQWH[W DQG
IHDUHGHYHQWVDVVHVVPHQW
,QWURGXFWLRQ
'DQV XQ FRQWH[WH GH IRUWH LQGXVWULDOLVDWLRQ QRV VRFLpWpV GpSHQGHQW GH SOXV HQ SOXV GH UpVHDX[ WHOV TXH O¶HDX
O¶pOHFWULFLWpOHJD]HWOHVWpOpFRPPXQLFDWLRQV/HQRPEUHHWODGLYHUVLWpGHVpYqQHPHQWVFRPPHO¶pSLVRGHQHLJHX[HQ
vOHGH)UDQFHO¶KLYHURXOH7VXQDPLDX-DSRQHQPDUVRQWGpPRQWUpODYXOQpUDELOLWpGHFHVLQIUDVWUXFWXUHV
YLVjYLVGHVFDWDVWURSKHVQDWXUHOOHV3DUDLOOHXUVOHVIOX[GHPDWLqUHGHVHUYLFHG¶pQHUJLHHWG¶LQIRUPDWLRQpFKDQJpV
SHXYHQWDJJUDYHURXDWWpQXHUOHVFRQVpTXHQFHV¬FDXVHGHFHVLQWHUGpSHQGDQFHV OHG\VIRQFWLRQQHPHQWG¶XQHHQWLWp
UpVHDXHVWVXVFHSWLEOHGHVHSURSDJHUDX[DXWUHVjXQHpFKHOOHSRXYDQWGpSDVVHUFHOOHG¶XQSD\VUHQGDQWDUGXHWRXWH
DQDO\VHGHYXOQpUDELOLWp
/¶REMHFWLIGHFHSDSLHUHVWGHSURSRVHUXQHPpWKRGRORJLHG¶DQDO\VHGXULVTXHHWGHODYXOQpUDELOLWpGH WHOVV\VWqPHV
GDQVXQHQYLURQQHPHQWLQFHUWDLQHQWHQDQWFRPSWHGHVLQWHUGpSHQGDQFHV
3RXU\SDUYHQLU OHVFRQFHSWVFOpVVRQWGpILQLVSXLVODPpWKRGRORJLHG¶DQDO\VHGpWDLOOpH&HOOHFLFRPPHQFHSDUXQH
FLUFRQVFULSWLRQ GX FRQWH[WH eWDSH FUXFLDOH SRXU SRVHU OHV OLPLWHV GHV V\VWqPHV j DQDO\VHU $SUqV O¶DQDO\VH
IRQFWLRQQHOOH SHUPHWWDQW GH FHUQHU OHV VSpFLILFLWpV GH IRQFWLRQQHPHQW GXHV DX[ LQWHUGpSHQGDQFHV XQH PpWKRGH GH
PRGpOLVDWLRQGHFHOOHVFL LQWpJUDEOHj OD WKpRULHGHVJUDSKHVHVWSURSRVpH3DU ODVXLWHHVWGpFULW ODPDQLqUHGH WHQLU
FRPSWH GHV LQIOXHQFHV GX PLOLHX GH IRQFWLRQQHPHQW VXU OH PRGqOH REWHQX /HV GHUQLHUV SDUDJUDSKHV SUpVHQWHQW OH
PRGqOHGHYXOQpUDELOLWpGHVFRQVpTXHQFHVHWGXULVTXH
'pILQLWLRQV
1RVVRFLpWpVGpSHQGHQWG¶XQJUDQGQRPEUHG¶LQIUDVWUXFWXUHVWHFKQLTXHVQRQWROpUDQWHVDX[IDXWHV-RKDQVVRQ-RQVVRQ
HW-RKDQVVRQ/HVUpVHDX[pOHFWULTXHVHDX[JD]WpOpFRPPXQLFDWLRQVIRQWSDUWLHGHFHWWHFDWpJRULH&HVUpVHDX[
VRQWSDUIRLVDSSHOpHV5pVHDX[6XSSRUWVGH9LHV569,QIUDVWUXFWXUHV&ULWLTXHV,&,QIUDVWUXFWXUHV(VVHQWLHOOHV,(
6\VWqPHV&RPSOH[HRXHQFRUH6\VWqPHV&ULWLTXHV6&)DFHjODGLYHUVLWpGHVSRLQWVGHYXHVXUOHVV\VWqPHVHWVXU
OHXUVFULWLFLWpVQRXVSUpVHQWRQVFLGHVVRXVOHQ{WUH
 6\VWqPHHW6\VWqPH&ULWLTXH
&HUWDLQV DXWHXUV GpILQLVVHQW OHV V\VWqPHV SDU UDSSRUW j OHXUV FRQVWLWXWLRQV '¶DXWUHV OHV GpILQLVVHQW DX UHJDUG GHV
VHUYLFHVTX¶LOVIRXUQLVVHQW'XSRLQWGHYXHGHVSUHPLHUVDXWHXUVRQSHXWGpILQLUXQV\VWqPHFRPPHXQQRPEUHILQL
G¶pOpPHQWVHQUHODWLRQIRUPDQWXQWRXW:LKHOPVVRQHW-RKDQVRQRXFRPPHXQHQVHPEOHG¶pOpPHQWVLQWHUDFWLIV
UHOLpV HQWUH HX[ 'X VHFRQG SRLQW GH YXH %HQRvW HW /XYLDQR  GpILQLVVHQW XQ V\VWqPH FRPPH XQ HQVHPEOH
FRKpUHQWG¶pOpPHQWVRXGHSURFHVVXVOLpVSDUGHVREMHFWLIVGHVUHVSRQVDELOLWpVRXGHVPLVVLRQVFRPPXQHVIL[pHV1RXV
GpILQLVVRQVXQV\VWqPHFRPPHXQHQVHPEOHG¶HQWLWpVLQWHUFRQQHFWpHVIDFLOLWDQWODFLUFXODQWGHIOX[DILQGHUHPSOLUGHV
IRQFWLRQV VSpFLILpHV 'DQV OD VXLWH GH FH GRFXPHQW QRXV DSSHOOHURQV 6\VWqPHV &ULWLTXHV 6& OHV UpVHDX[ WHOV TXH
O¶pOHFWULFLWpO¶HDXOHJD]HWF1RXVGpILQLVVRQVXQV\VWqPHFULWLTXHFRPPHXQV\VWqPHGRQWODSHUWXUEDWLRQHQJHQGUH
XQULVTXHQRQDFFHSWDEOHSRXUOHWHUULWRLUHHWOHVHQMHX[FRQVLGpUpV1RXVDYLRQVGpILQLO¶HQMHXFRPPHXQ©pOpPHQW
PDWpULHORXLPPDWpULHODVVXUDQWXQHIRQFWLRQGRQWODGpWpULRUDWLRQHVWGRPPDJHDEOHRXSUpMXGLFLDEOHSRXUODVRFLpWpª
 &RPSRVDQW&ULWLTXH
/HV 6& VRQW FRPSRVpV G¶XQ HQVHPEOH G¶pOpPHQWV TXL IRQFWLRQQHPHQW FRPPH GHV HQWLWpV LQGLYLGXHOOHV DSSHOpHV
FRPSRVDQWV2QSHXWFLWHUjWLWUHG¶H[HPSOHXQHFHQWUDOHQXFOpDLUHSRXUODSURGXFWLRQGHO¶pOHFWULFLWpRXHQFRUHXQH
FDQDOLVDWLRQGH*D]/HV 6&RQW pWp GpILQLW HQ WHQDQW FRPSWH GHV ULVTXHV HQFRXUXV SDU OHV HQMHX['HPrPH QRXV
GpILQLVVRQVXQFRPSRVDQWFULWLTXHSDU UDSSRUWj ODYXOQpUDELOLWpGX6& OXLPrPH/DYXOQpUDELOLWpHVW© O¶LQFDSDFLWp
G¶XQ HQMHX j UpVLVWHU j O¶RFFXUUHQFH G¶XQ DOpD HW j UHWURXYHU HIILFDFHPHQW VRQ IRQFWLRQQHPHQW QRPLQDO GXUDQW XQH
SpULRGH GH WHPSV GRQQpHª $LQVL XQ FRPSRVDQW FULWLTXH HVW XQ FRPSRVDQW GRQW OD GpIDLOODQFH SODFH OH V\VWqPH
FRQVWLWXWLIGDQVXQpWDWGHYXOQpUDELOLWpQRQDGPLVVLEOH
/¶DFFHSWLRQGHFHVPRWVFOpVIL[pHQRXVGpWDLOORQVGDQVOHVSDUDJUDSKHVVXLYDQWVOHVGLIIpUHQWHVpWDSHVSRXUPHQHUj
ELHQO¶DQDO\VHGHV6&
0pWKRGRORJLHG¶DQDO\VH
,OQ¶\DSDVXQHPpWKRGRORJLHG¶DQDO\VHGHODYXOQpUDELOLWpDGPLVHGHWRXV/HVpWDSHVHWOHVRXWLOVVRQWDVVH]VRXYHQW
LQVSLUpVGHO¶DQDO\VHGXULVTXH/DQ{WUHFRPPHQFHSDUPLHX[FLEOHUOHFRQWH[WH3XLVWRXWDXORQJGHO¶DQDO\VHQRXV
HVVD\RQV GH UpSRQGUH DX[ TXHVWLRQV VXLYDQWHV4X¶HVW FH TXL HVW UHGRXWp"4X¶HVW FH TXL HVW VXVFHSWLEOH G¶rWUH
SHUWXUEHU"4XHOOHVFRQVpTXHQFHVFHODSHXWLODYRLU"&RPPHQWFHODSHXWLOVHSURGXLUH"&RPPHQWUHWURXYHUXQpWDW
QRUPDO"3HWLW5REHUWHW5RXVHOOH
/HVSDUDJUDSKHVVXLYDQWVSUpVHQWHQWOHVGLIIpUHQWHVpWDSHVSRXUpOXFLGHUFHVLQWHUURJDWLRQV
 &RQWH[WH
/HV6&pWDQWLQWHUGpSHQGDQWVOHXUVOLPLWHVJpRJUDSKLTXHVHWDGPLQLVWUDWLYHVVRQWSHXLGHQWLILDEOHV'¶XQHSDUWGLYHUV
DFWHXUV VRQW LPSOLTXpV GDQV OHXUV PLVHV HQ °XYUH H[SORLWDQWV FRPPXQHV GpSDUWHPHQWV« '¶DXWUH SDUW XQ
G\VIRQFWLRQQHPHQW SHXW DIIHFWHU GHV HQMHX[ PXOWLSOHV HW YDULpV VRXYHQW VXU GHV WHUULWRLUHV DGPLQLVWUDWLYHPHQW
LQGpSHQGDQWV/HFRQWH[WHHVW O¶HQVHPEOHGHVDWWULEXWVSHUPHWWDQWDX[GpFLGHXUVGHFDGUHUO¶DQDO\VH,OVHGpFOLQHHQ
FLQTD[HV$FWHXUV6&(QMHX[$OpDV(QYLURQQHPHQW&HVpOpPHQWVVRQWLGHQWLILpVSDUO¶DQDO\VWH/HXUVpYDOXDWLRQV
QpFHVVLWHQWODSDUWLFLSDWLRQGHVDXWUHVGpFLGHXUV/DVHFWLRQVXLYDQWHFRPPHQFHSDUSUpVHQWHUO¶pYDOXDWLRQGHVDOpDV
 eYDOXDWLRQGHVpYqQHPHQWVUHGRXWpV
'DQV OD OLWWpUDWXUH O¶pYqQHPHQW UHGRXWp HVW SDUIRLV DSSHOp ,QFLGHQW RX$OpD (]HOO )DUU HW:LHVH  %HUGLFD
/¶DSSHOODWLRQ$OpD HVW SUpIpUpH FDU GH VRQ VHQV FRPPXQ XQ DOpD HVW ©XQH FODVVHJpQpULTXH UHJURXSDQWXQ
HQVHPEOHSRWHQWLHOGHFDXVHRXHQFRUHFRPPHXQJpQpUDWHXUGHFDXVHVª&&36HWHWDO'HQRWUHSRLQWGH
YXHXQDOpDHVWXQSKpQRPqQHQDWXUHORXDQWKURSLTXHSRXUOHTXHORQQHSHXWSUpYRLUO¶RFFXUUHQFHHW O¶LQWHQVLWpjOD
IRLV HW VXVFHSWLEOH G¶DIIHFWHU XQ HQMHX ,O SHXW rWUH QDWXUHO FOLPDWLTXH WHFKQLTXH KXPDLQ XQ DFWHGH VDERWDJH GH
WHUURULVPHRXGHJXHUUH3HWLW5REHUWHW5RXVHOOH/¶XQHGHVHVSULQFLSDOHVFDUDFWpULVWLTXHVHVWOHIDLWTX¶LODXQH
LQIOXHQFHQpJDWLYHVXUOHIRQFWLRQQHPHQWGXUpVHDX(]HOO)DUUHW:LHVH
'DQV OD QDWXUH LO H[LVWH VHSW W\SHV G¶DOpD LQWHUGpSHQGDQWV VXVFHSWLEOHV G¶DIIHFWHU OHV UpVHDX[ 6pLVPH ,QRQGDWLRQ
9ROFDQ 7VXQDPL ,QFHQGLH &\FORQH 7HPSrWH HW 0RXYHPHQW GH WHUUDLQ 'DQV OD SOXSDUW GHV FDV LO Q¶HVW SDV
QpFHVVDLUH G¶DQDO\VHU OHV 6& SRXU O¶HQVHPEOH GH FHV DOpDV /D PDWULFH G¶LQWHUGpSHQGDQFH pODERUpH SDU OHV H[SHUWV
TXDQWLILH OD SUREDELOLWp FRQGLWLRQQHOOH TXH O¶DOpDߠ VH SURGXLVH VDFKDQW TXH O¶DOpDߤ V¶HVW SURGXLW /D SUREDELOLWp
FRQGLWLRQQHOOH HW O¶DPSOLWXGH GH O¶DOpD VRQW REWHQXHV SDU DJUpJDWLRQ GH FULWqUHV SUREDELOLWp G¶DSSDULWLRQ LQWHQVLWp
GXUpH G¶DFWLRQ YLWHVVH G¶H[pFXWLRQ QRPEUH HW GpWHFWDELOLWp GHV VLJQHV SUpFXUVHXUV pWHQGX WHPSV ODWWHQW HQWUH OHV
VLJQHVHWO¶pYpQHPHQWpYpQHPHQWVDWWpQXDWHXUV O¶HQYLURQQHPHQW/HVWHFKQLTXHVFRPPHFHOOHGH0RUNRYSHXYHQW
rWUHXWLOLVpHVSRXUO¶pYDOXDWLRQGHODSUREDELOLWpGHO¶DOpDܲሺܣሻ ൌ ܲ൫ת ܧఏఓ൯   ^`
/HVܧఏఓFRUUHVSRQGHQW DX[ pWDWV UHGRXWpV /DSURFKDLQH pWDSH FRQVLVWH j LGHQWLILHU OHV V\VWqPHV VXVFHSWLEOHVG¶rWUH
DIIHFWpV SDU FHV DOpDV /HV DOpDV LGHQWLILpV Q¶DIIHFWHQW TXH FHUWDLQV V\VWqPHV /¶LGHQWLILFDWLRQ GH FHV GHUQLHUV HVW
SUpVHQWpHGDQVODVHFWLRQVXLYDQWH
 ,GHQWLILFDWLRQGHV6\VWqPHV
&RPPHVDGpILQLWLRQO¶LQGLTXHXQV\VWqPHFULWLTXHSRXUXQHQMHXQHO¶HVWSDVIRUFHPHQWSRXUXQDXWUH/DSUHPLqUH
GLIILFXOWpj ODTXHOOH VRQWFRQIURQWpV OHVDQDO\VWHVHVW OHFKRL[GHV V\VWqPHVSHUWLQHQWV'¶XQHPDQLqUHH[KDXVWLYH LO
H[LVWHFLQTFODVVHVGH6&7UDQVSRUW$XWRURXWLHU$pULHQ0DULWLPH)HUUpeQHUJLHeOHFWULFLWp*D]+\GURFDUEXUH
6DQLWDLUH (DX XVpH HDX SRWDEOH +RVSLWDOLHU 'pFKHWV 1%& $OLPHQWDLUH ,QIRUPDWLRQ ,QIRUPDWLTXH
7pOpFRPPXQLFDWLRQ*36$XGLRYLVXHO3RVWDO%DQTXHHWILQDQFH
&RQFUqWHPHQW LO HVW SHX HQYLVDJHDEOHGHPHQHU XQH DQDO\VHSRXU WRXV FHV V\VWqPHV3RXUGHV UDLVRQV EXGJpWDLUHV
WHPSRUHOOHV  PDLV DXVVL HQ FH TXL FRQFHUQH O¶REWHQWLRQ GHV GRQQpHV 8QH DOWHUQDWLYH FRQVLVWH GRQF j VH ILHU j OD
UqJOHPHQWDWLRQHQYLJXHXU(Q)UDQFHOD'LUHFWLRQ3URWHFWLRQHW6pFXULWpGHO¶eWDWGpILQLWOHVDFWLYLWpVG¶LPSRUWDQFHV
YLWDOHVGDQVO¶LQVWUXFWLRQ16*'136(336GXVHSWHPEUH/HFRQVHLOLQWHUQDWLRQDOGHJRXYHUQDQFHGX
ULVTXH ,5*& TXDQW j OXL UHFRPPDQGH DX[ QDWLRQV FLQT UpVHDX[ VWUDWpJLTXHV pOHFWULFLWp JD] HDX WUDQVSRUW IHUUp
LQWHUQHW'¶XQHPDQLqUHJpQpUDOH OHV UpVHDX[ pOHFWULTXHV VHPEOHQWrWUH OHVSOXVFULWLTXHV .DSODQ HW*DUULFN
FRPSWHWHQXGXGHJUpGHGpSHQGDQFHGHVDXWUHVUpVHDX[YLVjYLVGHO¶pOHFWULFLWp(QSOXVGHFHOXLFLRQSHXWDMRXWHU
G¶DXWUHVWHOVTXHO¶HDXOHVWpOpFRPPXQLFDWLRQVOHWUDQVSRUWHWF%HQRvWHW/XYLDQR.DSODQHW*DUULFN
$SUqVOHVFKRL[GXRXGHV6&OHXUVDQDO\VHVIRQFWLRQQHOOHVSUpVHQWpHVGDQVODVHFWLRQVXLYDQWHSHUPHWWURQWGHPLHX[
FRPSUHQGUHOHIRQFWLRQQHPHQWJOREDO
 $QDO\VHIRQFWLRQQHOOH
/¶DQDO\VH IRQFWLRQQHOOH HVW XQH PpWKRGH LQWXLWLYH SHUPHWWDQW GH UHFKHUFKHU IRUPXOHU RUGRQQHU FDUDFWpULVHU
KLpUDUFKLVHUHWYDORULVHU OHV IRQFWLRQVGHVHUYLFHHW WHFKQLTXHVGHV6&+ROPJUHQ$YDQW ODPRGpOLVDWLRQHOOH
SHUPHW G¶LGHQWLILHU OHV FRPSRVDQWV LPSOLTXpV GDQV XQH LQWHUGpSHQGDQFH (OOH GRLW FRPSUHQGUH DXPRLQV OHV pWDSHV
VXLYDQWHV
· 'pILQLWLRQGHO¶DUERUHVFHQFHSK\VLTXHHWRXIRQFWLRQQHOOHGHVV\VWqPHVHWGHVVRXVV\VWqPHV
· ,GHQWLILFDWLRQGHVIRQFWLRQVGHVHUYLFH
· ,GHQWLILFDWLRQGHVLQIUDVWUXFWXUHVHWGHVUHVVRXUFHVSHUPHWWDQWGHUpDOLVHUFHVIRQFWLRQV
· 'pILQLWLRQGHVIRQFWLRQVGHFRQWUDLQWHGHVIOX[FLUFXODQWGDQVOHVFRPSRVDQWVDLQVLTXHGHV
DFWLRQVQpFHVVDLUHVjOHXUVERQVIRQFWLRQQHPHQWV
/¶DQDO\VH IRQFWLRQQHOOH IDFLOLWH j FH WLWUH OD UHSUpVHQWDWLRQ HW ODPRGpOLVDWLRQGX V\VWqPHSUpVHQWpHVGDQV OD VHFWLRQ
VXLYDQWH
 0RGpOLVDWLRQGX6\VWqPH
/D PRGpOLVDWLRQ HVW XQH UHSUpVHQWDWLRQ GX V\VWqPH UpHOOH HQ YXH GH O¶DQDO\VHU &HWWH UHSUpVHQWDWLRQ SHXW rWUH
PDWKpPDWLTXHRXJUDSKLTXH(OOHSHUPHWG¶pYDOXHUO¶LPSDFWGHVpYqQHPHQWVUHGRXWpV/DPRGpOLVDWLRQSDUODWKpRULH
GHVJUDSKHVDpWp FKRLVLHFDUFHOOHFL SHUPHWGH UHSUpVHQWHU ODSOXSDUWGHV UpVHDX[ WHFKQRORJLTXHV8QJUDSKHܩHVW
FRPSRVpG¶XQHQVHPEOHGHVRPPHWVHWG¶DUrWHV¬WLWUHG¶H[HPSOHGDQVOHWUDQVSRUWIHUUpOHVVRPPHWVVRQWOHVJDUHV
HWOHVDUrWHVOHVUDLOV'DQV.DPLVVRNR3pUqVHW=DUDWpDpWpPRQWUpO¶LQWpUrWGHO¶RULHQWDWLRQHWGXSRLGVGHV
DUrWHV/HVDXWHXUVDUJXPHQWHQWTXH
· /HVJUDSKHVVRLHQWRULHQWpV
· /HVJUDSKHVVRLHQWSRQGpUpV
· ,O\DLWSOXVLHXUV IOX[FDUDFWpULVpVSDUGHVYHFWHXUVSRXUFKDTXHFRPSRVDQW&HVIOX[SHXYHQWrWUHXQH
LQIRUPDWLRQ XQ VHUYLFH GH O¶pQHUJLH GH ODPDWLqUH HWF ,OV FLUFXOHQW G¶XQ VRPPHW SURGXFWHXU YHUV XQ
VRPPHWFRQVRPPDWHXU
· ,O\DLWGLIIpUHQWVW\SHVGHVRPPHWV/HW\SHGpSHQGGHODIRQFWLRQUpDOLVpHGDQVOHUpVHDX&HWWHIRQFWLRQ
SHXW rWUH 3URGXLUH 5HOD\HU 8WLOLVHU 3HWLW 5REHUW HW 5RXVHOOH  -|QVVRQ HW -RKDQVVRQ 
DX[TXHOVQRXVDMRXWRQV7UDLWHUHW7UDQVSRUWHUTXDQGLOV¶DJLWG¶XQHDUrWH
(QFRQVLGpUDQWFHTXLDpWpGLWGDQVFHSDUDJUDSKHRQSHXWPRGpOLVHUWRXW6&SDUXQHQVHPEOHGHTXDWUHVRPPHWVHW
G¶DUrWHVSRQGpUpHV/HV W\SHVGH VRPPHWFRUUHVSRQGHQWDX[ IRQFWLRQV UpDOLVpHV$LQVLXQVRPPHWSHXWrWUHGH W\SH
3URGXLUH5HOD\HU8WLOLVHURX7UDLWHU/HV6&LGHQWLILpVGDQVODVHFWLRQTXHOTXHVRLWOHXUVQDWXUHVXWLOLVHQWO¶XQHGH
FHVIRQFWLRQVVXUOHVIOX[FLUFXODQW3RXUGHVUDLVRQVGHUHSUpVHQWDWLRQHQFDVGHFRQIOLWHQWUHOHVW\SHVGHVRPPHWOD
SULRULWpHVWGRQQpHDXW\SHGXIOX[SULQFLSDO&HIOX[SHXWrWUHREWHQXSDU$QDO\VH)RQFWLRQQHOOHGXVRPPHWFRQFHUQp
&HWWHPRGpOLVDWLRQUHVWHUDSDUWLHOOH WDQWTX¶RQQ¶\ LQWqJUHSDV OHV LQWHUGpSHQGDQFHV1RXVSURSRVRQVFLGHVVRXVXQH
DSSURFKHSRXUPRGpOLVHUFHOOHVFL
 0RGpOLVDWLRQGHV,QWHUGpSHQGDQFHV
/HV 6& VRQW QRQ VHXOHPHQW GpSHQGDQWV OHV XQV GHV DXWUHV PDLV OH VRQW DXVVL DYHF OHXUV HQYLURQQHPHQWV 8QH
LQWHUGpSHQGDQFH HVW XQ OLHQ HQWUHGHX[ FRPSRVDQWV&H OLHQSHXW rWUH IRQFWLRQQHORX UHSUpVHQWHU XQHFRQWUDLQWH /D
VFLHQFH GHV GpSHQGDQFHV HVW UHODWLYHPHQW LPPDWXUH /HV GpSHQGDQFHV VRQW OD FDXVH SULQFLSDOH GH EDLVVH GH
SHUIRUPDQFHGDQVOH6&$OEHUW-HRQJHW%DUDEDVL(OOHVIDYRULVHQWODSURSDJDWLRQGHO¶DOpD%HQRvWHW/XYLDQR
HWSODFHQWOHVDQDO\VWHVGDQVXQHVLWXDWLRQG¶LQFHUWLWXGHUDGLFDOHRXG¶LJQRUDQFH5LQDOGL3HHUHQERRPHW.HOO\
/DSULQFLSDOHGLIILFXOWpGDQVODPRGpOLVDWLRQGHVUpVHDX[FRQVLVWHGRQFjWHQLUFRPSWHGHVGpSHQGDQFHVHQWUHOHV
FRPSRVDQWV
5LQDOGL 3HHUHQERRP HW .HOO\  LGHQWLILHQW TXDWUH FDWpJRULHV GH GpSHQGDQFH )RQFWLRQQHOOH RX 3K\VLTXH
*pRJUDSKLTXH &\EHUQpWLTXH HW /RJLTXH /HV GpSHQGDQFHV SK\VLTXHV VRQW GXHV j XQ pFKDQJH GH IOX[ HQWUH OHV
FRPSRVDQWV3DUH[HPSOH OH UpVHDXG¶HDXDEHVRLQGHO¶pOHFWULFLWpSRXUIRQFWLRQQHU/HVGpSHQGDQFHVJpRJUDSKLTXHV
VRQWGXHVjODSUR[LPLWpGHVFRPSRVDQWV(OOHVVHSURGXLVHQWORUVTXHGHX[FRPSRVDQWVVRQWJpRJUDSKLTXHPHQWSURFKHV
HW TXH OD GpIDLOODQFH GH O¶XQH HQWUDLQH FHOOH GH O¶DXWUH 3DU H[HPSOH O¶H[SORVLRQ G¶XQH FDQDOLVDWLRQ GH JD]
HQGRPPDJHDQW OHV ILOV pOHFWULTXHV j SUR[LPLWp /HV GpSHQGDQFHV F\EHUQpWLTXHV SURYLHQQHQW GX WUDQVIHUW GH
O¶LQIRUPDWLRQ &HWWH GpSHQGDQFH H[LVWH HQWUH OH V\VWqPH GH FRQWU{OH HW OHPRQLWRULQJ G¶XQ UpVHDX pOHFWULTXH HW OHV
UpVHDX[ LQIRUPDWLTXHV (Q HIIHW OHV LQIRUPDWLRQV QpFHVVDLUHV DX PRQLWRULQJ GRLYHQW SDVVHU SDU OHV UpVHDX[
LQIRUPDWLTXHV (QILQ OHV GpSHQGDQFHV ORJLTXHV VRQW OLpHV DX[ UpDOLWpV FRQMRQFWXUHOOHV pFRQRPLTXHV VRFLDOHV HWRX
SROLWLTXHV %HQRvW HW /XYLDQR  &¶HVW SDU FH PpFDQLVPH TXH OD JXHUUH HQ /\ELH IDLW DXJPHQWHU OH SUL[ GX
FDUEXUDQWGDQVOHVpWDWVHXURSpHQV
'DQVFHSDSLHUODGpSHQGDQFHSK\VLTXHIRQFWLRQQHOOHHWF\EHUQpWLTXHVRQWUHJURXSpVVRXVO¶DSSHOODWLRQGpSHQGDQFH
(QHIIHWVHXOHODQDWXUHGXIOX[GLIIqUHGDQV OHVWURLVFDV3DUDLOOHXUVSRXUGHVUDLVRQV G¶pW\PRORJLHQRXVDSSHORQV
LQIOXHQFHODGpSHQGDQFHJpRJUDSKLTXH
3RXUPRGpOLVHUOHVLQWHUGpSHQGDQFHV(DUO(/HH0LWFKHOOHW:DOODFHLGHQWLILHQWFLQTW\SHVGHVOLHQV(QWUpH
TXDQGXQFRPSRVDQWIRXUQLHXQDXWUH/DPXWXHOOHGpSHQGDQFHVLOHVHUYLFHHVWGDQVOHVGHX[VHQV/DFRORFDOLVDWLRQ
VL OHVGHX[VRQWVLWXpVGDQVODPrPHUpJLRQJpRJUDSKLTXH/H3DUWDJHTXDQGLOVRQWXQHUHVVRXUFHFRPPXQHHW OH
2XH[FOXVLITXDQGVHXOHPHQWXQHWXQVHXOFRPSRVDQWHVWIRXUQLjXQLQVWDQWGRQQp/HVDXWHXUVQHFRQVLGqUHQWSDVOH
VHQVGXIOX[HWOHVpWDWVGHVFRPSRVDQWV&RQFUqWHPHQW/¶HQWUpHODGpSHQGDQFHPXWXHOOHHWOHSDUWDJHV\PEROLVHQWOH
PrPHOLHQVHXOOHVHQVGXIOX[HWOHQRPEUHGHFRPSRVDQWYDULHQW3DUDLOOHXUVODFRORFDOLVDWLRQHWOHRXH[FOXVLIVRQW
DXVVLVHPEODEOHV,OVV\PEROLVHQWFHTXHQRXVDSSHORQVXQHLQIOXHQFH
(Q WHQDQW FRPSWH GH O¶pWDW GHV FRPSRVDQWV HW GX VHQVGHV IOX[ RQSHXWPRGpOLVHU WRXV W\SHV GH OLHQV VRLW SDU XQH
GpSHQGDQFHVRLWSDUXQHLQIOXHQFH/DGpPDUFKHSRXU\SDUYHQLUHVWH[SOLFLWpHGDQVOHVOLJQHVTXLVXLYHQW
 'pSHQGDQFH
7RXWH DUrWH HQWUH GHX[ VRPPHWVPDWpULDOLVH XQH GpSHQGDQFH &HWWH GpSHQGDQFH HVW YLWDOH VL OH IOX[ WUDQVSRUWp SDU
O¶DUrWHHVWXQIOX[SULQFLSDO&¶HVWOHFDVGXUpVHDXPpWURSROLWDLQROHVJDUHVRQWEHVRLQGHVUDLOVSRXUH[LVWHU'¶XQH
PDQLqUHJpQpUDOHܤGpSHQGGHܣV¶LOH[LVWHXQIOX[SDUWDQWGHܣjܤ/DGpSHQGDQFHHQWUHOHVDUrWHVHWOHVVRPPHWVGH
PrPHVW\SHVQ¶HVWSDVSRVVLEOH(QHIIHWFHOLHQV¶LQWqJUHGDQVO¶DUFKLWHFWXUHGXUpVHDXHWQ¶HVWSOXVFRQVLGpUpFRPPH
XQHGpSHQGDQFH1RXVUHSUpVHQWRQVXQHGpSHQGDQFHSDU
 ,QIOXHQFH
8QFRPSRVDQWܤHVWJpRJUDSKLTXHPHQWGpSHQGDQWG¶XQFRPSRVDQWܣܣLQIOXHVXUܤV¶LOQ¶\DSDVGHOLHQIRQFWLRQQHO
HQWUH OHV GHX[ FRPSRVDQWV PDLV TX¶XQH GpIDLOODQFH GHܣ HQWUDLQH XQH GpIDLOODQFH GHܤ  1RXV UHSUpVHQWRQV XQH
LQIOXHQFHSDUXQHDUrWHHQSRLQWLOOpGHSRLGVQXOHWQHWUDQVSRUWDQWDXFXQIOX[
/HVGHX[W\SHVGHOLHQVGpILQLVRSqUHQWHQWUHOHVFRPSRVDQWVGXUpVHDXDUrWHVHWVRPPHWV$\DQWIDLWOHFKRL[G¶XQH
PRGpOLVDWLRQSDUOHVJUDSKHVQRXVSUpVHQWRQVFLGHVVRXVFRPPHQWLQWpJUHUFHVOLHQVGDQVXQUpVHDXUHSUpVHQWpSDUXQ
JUDSKHSRQGpUpHWRULHQWp
 /LHQ6RPPHW6RPPHW
/HOLHQHQWUHGHX[VRPPHWVGHW\SHVGLIIpUHQWVSHXWrWUHXQHGpSHQGDQFHRXXQHLQIOXHQFH-RKDQVVRQHW+DVVHO
PDWpULDOLVHQW OD GpSHQGDQFH HQWUH GHX[ VRPPHWV SDU XQH DUrWH1RXV VRXWHQRQV TXH OHV DUrWHV GH GpSHQGDQFH VRQW
RULHQWpHV FRPPH OHV DXWUHV DUrWHV $LQVL 6L OH VRPPHW 9 GpSHQG IRQFWLRQQHOOHPHQW GX VRPPHW 9 QRXVPDWpULDOLVRQVFHWWHGpSHQGDQFHSDUXQHDUrWHSDUWDQWGH9YHUV9(QURXJHVXUOD)LJXUH/¶LQIOXHQFHGH9VXU9HVWDXVVLPDWpULDOLVpHSDUXQHDUrWHHQSRLQWLOOp
8QHLQIOXHQFHSHXWH[LVWHUHQWUHOHVVRPPHWVGHPrPHVW\SHVO¶H[SORVLRQG¶XQUpVHUYRLUGHJD]HQWUDLQDQWFHOOHG¶XQ
DXWUHUpVHUYRLUGHJD]RXHQWUHOHVVRPPHWVGHW\SHVGLIIpUHQWV/DGHVWUXFWLRQG¶XQFKkWHDXG¶HDXLQRQGDQWOHVSRVWHV
GH WUDQVIRUPDWLRQ 3DU FRQWUH OD GpSHQGDQFH HQWUH GHX[ VRPPHWV GH PrPH W\SH HVW UHSUpVHQWpH SDU GHV DUrWHV
VWDQGDUGV/DGpSHQGDQFHQ¶H[LVWHTX¶HQWUHOHVVRPPHWVGHW\SHVGLIIpUHQWV
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)LJXUH/LHQHQWUHGHX[VRPPHWV 
'
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 /LHQ6RPPHW$UrWH
8QOLHQQ¶H[LVWHSDVTX¶HQWUHOHVVRPPHWV'DQVFHUWDLQHVVLWXDWLRQVXQHOLJQHpOHFWULTXHSHXWrWUHHQGRPPDJpHSDU
O¶H[SORVLRQ G¶XQ SRVWH GH GpWHQWH GH JD] 'DQV FH FDV LO \ D ELHQ XQH LQIOXHQFH GX SRVWH GH GpWHQWH VXU OD OLJQH
pOHFWULTXH 2Q SHXW FLWHU DXVVL OHV WUDMHWV PDULWLPHV TXL GpSHQGHQW GHV EDOLVHV HQ KDXWH PHU 3RXU PRGpOLVHU OD
GpSHQGDQFHG¶XQHDUrWHܧG¶XQVRPPHWܸQRXVLQWURGXLVRQVXQHDUrWHYLUWXHOOHܧǯGHSRLGVQXOHWXQVRPPHWYLUWXHOܸԢGHFDSDFLWpLQILQLH/HVSUREDELOLWpVGHGpIDLOODQFHGHVFRPSRVDQWVYLUWXHOVܸǯHWܧǯVRQWQXOOHVHWXQHDUrWHYLUWXHOOH
HVWXQHLQVWDQFHG¶XQHHWG¶XQHVHXOHDUrWHUpHOOH)LJXUH
 /LHQ$UrWH6RPPHW
6XSSRVRQV PDLQWHQDQW TXH F¶HVW OH VRPPHW 9 TXL GpSHQGH GH O¶DUrWH ( &¶HVW OH FDV G¶XQH FDQDOLVDWLRQ G¶HDXIRXUQLVVDQWXQHFHQWUDOHWKHUPLTXHRXXQHGpIDLOODQFHGHFDQDOLVDWLRQGHJD]DIIHFWDQWXQUpSDUWLWHXUWpOpSKRQLTXH&H
OLHQHVWPRGpOLVpSDUOD)LJXUH
 /LHQ$UrWH$UrWH
2QUHWURXYHOHVGpSHQGDQFHVHWOHVLQIOXHQFHVHQWUHOHVDUrWHVGDQVOHWUDQVSRUWIHUURYLDLUH/HVUDLOVHWO¶DOLPHQWDWLRQ
pOHFWULTXH VRQW LQWLPHPHQW OLpVG¶XQSRLQWGHYXH IRQFWLRQQHO/DPRGpOLVDWLRQGHFH W\SHGH OLHQHVWGRQQpHSDU OD
)LJXUH
1RXVDYRQVMXVTX¶LFLSULVHQFRPSWHOHVHIIHWVGHVFRPSRVDQWVHQWUHHX[0DLVOHIRQFWLRQQHPHQWG¶XQFRPSRVDQWSHXW
rWUHDOWpUpDXVVLSDUO¶HQYLURQQHPHQWGDQVOHTXHOLORSqUH'DQVOHSDUDJUDSKHVXLYDQWQRXVSUpVHQWRQVXQHGpPDUFKH
SRXULQWpJUHUFHWWHLQIOXHQFH
 0RGpOLVDWLRQGHO¶LQIOXHQFHGHVpOpPHQWVGXPLOLHXH[WpULHXU
/HPLOLHXH[WpULHXUHVWFRPSRVpSDUO¶HQVHPEOHGHVpOpPHQWVHQYLURQQDQWVXQ6&HWD\DQWXQLPSDFWVLJQLILFDWLIVXU
VRQIRQFWLRQQHPHQW,GHQWLILDEOHSDUODPpWKRGH0OHVpOpPHQWVSHXYHQWrWUHOLpVj
· 0DWpULHO6\VWqPHGHGpWHFWLRQORJLFLHOV
· 0DWLqUH/HVGLIIpUHQWV IOX[FLUFXODQWGDQV OHV UpVHDX[DYHF OHXUVFDUDFWpULVWLTXHV YLWHVVH ORLVGHFLUFXODWLRQ/HV
IDFLOLWpVGHFLUFXODWLRQGHVGLIIpUHQWVIOX[GDQVOHUpVHDXHVWXQLQGLFDWHXUGHYXOQpUDELOLWp
· 0pWKRGHV3URFHVVXVGHPDLQWHQDQFHQRUPHVHWUpJOHPHQWDWLRQV
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)LJXUH/LHQ$UrWH$UrWH 
· 0LOLHX7HPSpUDWXUH,PSXOVLRQpOHFWURPDJQpWLTXHVVROHWOHVRXVVRO
· /DPDLQG¶°XYUH/HVRSpUDWHXUVOHVDQDO\VWHVOHVGpFLGHXUV
· /HPRPHQW/DVDLVRQO¶KHXUH/¶KHXUHLQWHUYLHQWGDQVODG\QDPLTXHGDQVOHV6&(OOHLQIOXHSULQFLSDOHPHQWVXUOHV
ORLVGHFLUFXODWLRQGHVIOX[HWVXUOHSRLGVGHVDUrWHV'DQVOHFDVROHSUL[VHUDLWLQFOXVGDQVOHSRLGVGHVDUrWHVG¶XQ
UpVHDXpOHFWULTXHFHSRLGVVHUDLWSOXVpOHYpGDQVOHVKHXUHVSOHLQHVTXHGDQVOHVKHXUHVFUHXVHV
&HVGLIIpUHQWVpOpPHQWV LQIOXHQFHQWOHV ORLVGHGpIDLOODQFHGHVFRPSRVDQWVHWOHSRLGVGHVDUrWHV1RXVDUJXPHQWRQV
TXHFHVSRLGVDLQVLTXHOHVSUREDELOLWpVGHGpIDLOODQFHGHVFRPSRVDQWVVRLHQWGHVIRQFWLRQVGpSHQGDQWHVGXWHPSV(Q
WHQDQWFRPSWHWRXWFHTXLDpWpGLWSOXVKDXWQRXVREWHQRQVXQJUDSKHVHPEODEOHjOD)LJXUH'DQVFHJUDSKHFKDTXH
FRPSRVDQW HVW FDUDFWpULVp SDU XQH IRQFWLRQ GH GpIDLOODQFH (Q SOXV GH FHWWH IRQFWLRQ OHV DUrWHV VRQW GRWpHV GH
IRQFWLRQV±SRLGV
&HVpOpPHQWVREWHQXVQRXVSURSRVRQVGDQVOHFKDSLWUHVXLYDQWXQHGpPDUFKHSRXUHVWLPHUOHULVTXHHWODYXOQpUDELOLWp
 (VWLPDWLRQGHODYXOQpUDELOLWp
/D YXOQpUDELOLWp LQFOXH GHX[ FRPSRVDQWV /H FRPSRVDQW VWUXFWXUHO OLp j O¶RUJDQLVDWLRQ SK\VLTXH GX UpVHDX
5REXVWHVVHHW OHFRPSRVDQW IRQFWLRQQHO OLpj ODFLUFXODWLRQGHVGLIIpUHQWV IOX[5pVLOLHQFH/DUREXVWHVVHHVWXQH
SURSULpWp VWDWLTXH (OOH GpILQLW O¶DSWLWXGH GH UpVLVWHU j XQH FRQWUDLQWH -RKDQVVRQ -RQVVRQ HW -RKDQVVRQ  HW
VLJQLILH TXH OH V\VWqPH YDPDLQWHQLU VHV IRQFWLRQV LQWDFWHV TXDQG LO HVW H[SRVp DX[ SHUWXUEDWLRQV 3HWLW 5REHUW HW
5RXVHOOH/DUpVLOLHQFHTXDQWjHOOHLPSOLTXHTXHOHV\VWqPHSHXWV¶DGDSWHUHWUHWURXYHUXQHQRXYHOOHSRVLWLRQ
VWDEOHSURFKHGHVDVLWXDWLRQLQLWLDOHDSUqVO¶RFFXUUHQFHGHO¶DOpD3HWLW5REHUWHW5RXVHOOH
'DQVODOLWWpUDWXUHFHUWDLQVDXWHXUVV¶DFFRUGHQWVXUOHVSURSULpWpVGHODYXOQpUDELOLWp6RQWSUpVHQWpHVFLGHVVRXVFHOOHV
TXLQRXVVHPEOHQWSHUWLQHQWHV
· /DYXOQpUDELOLWpQHGRLWSDVDXJPHQWHUSDUDMRXWG¶DMRXWG¶DUrWH
· /DYXOQpUDELOLWpHVWXQHIRQFWLRQFRPSULVHHQWUHሾͲǡͳሿ
· 3RXUGHVUpVHDX[GLIIpUHQWVGHPrPHVWDLOOHVOHJUDSKHFRPSOHWHVWOHPRLQVYXOQpUDEOH
· /D UHGRQGDQFH GH FKHPLQ HW OD SUpVHQFH GH UpVHDX[ FRPSOpPHQWDLUH SRXYDQW WUDQVSRUWHU OHV PrPHV
pOpPHQWVGLPLQXHODYXOQpUDELOLWp
· /DYXOQpUDELOLWpHVWPXOWLGLPHQVLRQQHOOH&¶HVWjGLUHTX¶HOOHHVWOLpHjSOXVLHXUVSDUDPqWUHV
(QYHUWXGHFHVK\SRWKqVHVQRXVTXDQWLILRQVODYXOQpUDELOLWpSDU
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V-V: 4 influence 3
VV: 6 dépend de 10
E-V: 10 influences 5
E-E : 9 dépend de 7
V-E: 11 dépend de 2
)LJXUH([HPSOHGH0RGqOH0XOWL6\VWqPHV,QWHUGpSHQGDQWV 
ܸ ൌ ȬሺܣሻǤ ாಷா಺    ^`2ܧி HVW O¶pWDW ILQDO GX V\VWqPH DSUqV O¶RFFXUUHQFH GH O¶DOpD HWܧூ O¶pWDW LQLWLDO GX V\VWqPH DYDQW O¶RFFXUUHQFH GHO¶DOpDȬሺܣሻHVWODSUREDELOLWpOLpHDX[DOpDVFRQVLGpUpV
/DYXOQpUDELOLWpGHVUpVHDX[GpSHQGDLQVLGXW\SHGHVRPPHWGpIDLOODQW-RKDQVVRQ-RQVVRQHW-RKDQVVRQGHOD
SUREDELOLWpTXHOHVFRPSRVDQWVQHUHPSOLVVHQWSDVOHXUVIRQFWLRQVGHODGLVWDQFHHQWUHOHVVRPPHWVVRXUFHVHWFLEOHV
GHO¶LPSRUWDQFHVWUXFWXUHOOHHWIRQFWLRQQHOOHGHV6RPPHWV6RXUFHVHWGHV6RPPHWV&LEOHVHWGHO¶LPSRUWDQFHUHODWLYH
GHVIOX[/¶pWDWLQLWLDOHVWFDOFXOpSDU ܧூ ൌ σ σ σ ߙ௜ ௜ܲ௜௟௞ ൈ ߚ௟ܦ௞௜௟ ൈ ߛ௞ܥ௞   ^`
2ߙ௜ HVWO¶LPSRUWDQFHUHODWLYHGXVRPPHWFLEOH9L௜ܲ  3UREDELOLWp TXH OHV IOX[ D\DQW SRXU FLEOH OH VRPPHW 9L QH VRLHQW SDV GLVSRQLEOHV j FH PrPH VRPPHW &HWWHSUREDELOLWp HVW REWHQXH SDU DUEUH GH GpIDLOODQFH EDVp VXU OD VWUXFWXUH GHV 6& UpVXOWDQW GH OD PRGpOLVDWLRQ GHV
LQWHUGpSHQGDQFHVߚ௟ ,PSRUWDQFHUHODWLYHGXIOX[݈(OOHHVWGRQQpHSDUDJUpJDWLRQGHVYDOHXUVGHVLQWHUYHQDQWVRXGHO¶DQDO\VWHܦ௞௜௟ 'LVWDQFHHQWUHOHVRPPHWFLEOH݅HWOHVRPPHWVRXUFHOHSOXVSURFKH݇SURGXLVDQWOHIOX[݈ߛ௞,PSRUWDQFHUHODWLYHGXVRPPHWVRXUFH݇ܥ௞HVWODFHQWUDOLWpGXVRPPHWVRXUFH݇/DFHQWUDOLWpHVWXQSDUDPqWUHVWUXFWXUHOGRQQDQWO¶LPSRUWDQFHG¶XQFRPSRVDQWGDQVOHUpVHDX
/¶pWDWILQDOHVWFDOFXOpGHODPrPHPDQLqUHHQWHQDQWFRPSWHGHO¶LPSDFWGHVDOpDVVXUOHV\VWqPH&HWLPSDFWSHXWVH
WUDGXLUHSDU
· $FWLRQVXUOHVYHFWHXUVGHODIRQFWLRQGHGpIDLOODQFHGHVFRPSRVDQWV
· $FWLRQVXUOHVYDULDEOHVGHOD)RQFWLRQ3RLGVGHVDUrWHV
· 6XSSUHVVLRQGHVFRPSRVDQWVVHORQO¶DPSOLWXGHHWOHPRGHG¶HQGRPPDJHPHQWGHO¶DOpD
· 6XSSUHVVLRQDOpDWRLUHGHFRPSRVDQWV3HWLW5REHUWHW5RXVHOOH-RKDQVVRQ-RQVVRQHW-RKDQVVRQ

· 6XSSUHVVLRQGHFRPSRVDQWVSDUGHJUpRXEHWZHHQQHVVFURLVVDQWRXGpFURLVVDQW-RKDQVVRQ-RQVVRQHW
-RKDQVVRQ3HWLW5REHUWHW5RXVHOOH
· 6XSSUHVVLRQ GH FRPSRVDQW SDU GHJUp RX EHWZHHQQHVV UHFDOFXOp -RKDQVVRQ -RQVVRQ HW -RKDQVVRQ
3HWLW5REHUWHW5RXVHOOH
 (VWLPDWLRQGHVFRQVpTXHQFHV
/HVFRQVpTXHQFHVUpVXOWHQWGHVLPSDFWVGXV\VWqPHVXUXQRXSOXVLHXUVHQMHX[
%HDXFRXSGHPpWKRGHVG¶DQDO\VHGHODYXOQpUDELOLWpQHWLHQQHQWSDVFRPSWHGHVFRQVpTXHQFHVVRFLpWDOHV-|QVVRQHW
-RKDQVVRQ  8QH VWUXFWXUH HVW YXOQpUDEOH VL GH IDLEOHV GRPPDJHV DERXWLVVHQW j GHV FRQVpTXHQFHV
GLVSURSRUWLRQQpHV/HVFRQVpTXHQFHVGRLYHQWrWUHGpWHUPLQpHVHQIRQFWLRQGHVHQMHX[FRQVLGpUpV&HX[FLSHXYHQWrWUH
LQWHUQHV OH V\VWqPH OXLPrPH RX H[WHUQH KXPDLQH pFRQRPLTXH SDWULPRQLDO HQYLURQQHPHQWDO &KDFXQ GH FHV
pOpPHQWVHVWGRWpGHSDUDPqWUHVTXDQWLILDQWVRQQLYHDXG¶HQGRPPDJHPHQWTXHQRXVDSSHORQV,PSDFW3DUH[HPSOHOH
QRPEUHGHPRUWVRXGHEOHVVpVOHVSHUWHVpFRQRPLTXHVHQHXURVHWF&HV,PSDFWVVRQWDWWpQXpVRXDJJUDYpVSDUGHV
GLVSRVLWLIV K{SLWDX[ FDVHUQHV GH SRPSLHUV FHOOXOH GH FULVH /¶LQWURGXFWLRQ GHV GLVSRVLWLIV SHUPHW G¶DQDO\VHU OD
YXOQpUDELOLWpG¶XQJURXSHVRFLDODWWDFKpjXQWHUULWRLUHGRQQp(QWUHOHVGLVSRVLWLIVFLUFXOHQWGHVIOX[/HVXQLWpVGHFHV
IOX[VRQWDJUpJpHVSRXUREWHQLUXQFULWqUHXQLTXH/HVGLVSRVLWLIVVRQWDOLPHQWpVSDUGLYHUVVRPPHWVFLEOHVGXUpVHDX
$LQVLRQSHXWFDOFXOHUO¶LPSRUWDQFHGHFKDFXQGHFHVGLVSRVLWLIVF¶HVWjGLUHOHXUVFHQWUDOLWpV
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)LJXUH*UDSKHVGHVFRQVpTXHQFHV 
)¶OL3OL
)LMO
,MP,LP'NL
1RXVHVWLPRQVOHVFRQVpTXHQFHVSRXUO¶HQVHPEOHGHVHQMHX[SDUܥ ൌ σ ߝ௠ܧ௠௠    ^`
2ܧ௠ /HVFRQVpTXHQFHVUHODWLYHVjO¶HQMHX݁௠ߝ௠O¶LPSRUWDQFHUHODWLYHGHO¶HQMHX݁௠ܧ௠ ൌ σ ߙ௜ܫ௜௠ ൈ ௜ܲ ൅ σ ܫ௝௠ܥ௝ ൈ௝ σ σ ఉ೗ி೔ೕ೗௉೗೔ெೕ೗௜௟௜    ^`ܨ௜௝௟ /DTXDQWLWpGXIOX[݈SDUWDQWGXVRPPHWVRXUFH ௜ܵDXGLVSRVLWLIܦ௝ ܫ௜௠ /¶LPSDFWGXVRPPHWVRXUFH ௜ܵVXUO¶HQMHX݁௠ܫ௝௠ /¶LPSDFWGXGLVSRVLWLIܦ௝ǯ݁௠௟ܲ௜ /DSUREDELOLWpTXHOHIOX[݈VRLWGLVSRQLEOHDXVRPPHW ௜ܵ ܥ௝ /DFHQWUDOLWpGXGLVSRVLWLIܦ௝ ܯ௝௟ /DFRQVRPPDWLRQGXGLVSRVLWLIܦ௝ HQIOX[݈
 (VWLPDWLRQGXULVTXH
/HULVTXHHVWODSUREDELOLWpG¶H[SRVLWLRQG¶XQHQMHXjXQDOpDHWRXODSUREDELOLWpG¶DYRLUGHVFRQVpTXHQFHVQpJDWLYHVj
XQ PRPHQW GRQQp GDQV GHV FRQGLWLRQV VSpFLILpHV &RPPH QRXV O¶DYRQV PRQWUp OH ULVTXH HVW IRQFWLRQ GH OD
YXOQpUDELOLWpHW ODUpGXFWLRQGHO¶XQHQWUDLQHFHOOHGH O¶DXWUH'HFHSRLQWGHYXH O¶DQDO\VHGHODYXOQpUDELOLWpHWGX
ULVTXHVRQWWUqVSHXGLVVRFLDEOHV/HVGpFLVLRQVYLVHQWOHSOXVVRXYHQWjUpGXLUHOHVGHX[
/HPDQDJHPHQWGXULVTXHYLVHjUpSRQGUHDX[TXHVWLRQVVXLYDQWHV$JDUZDO%ORFNOH\HW:RRGPDQ
· 4X¶HVWTXLSHXWrWUHIDLW"
· 4XHOOHVVRQWOHVRSWLRQVGLVSRQLEOHVHWTXHOVVRQWOHVFRPSURPLVDVVRFLpVHQWHUPHVGHFRXWVGHULVTXHVHW
GHEpQpILFHV"
· 4XHOVVRQWOHVLPSDFWVGHVGpFLVLRQVGHPDQDJHPHQWVXUOHVIXWXUHVRSWLRQV"
/HULVTXHHVWVRXYHQWYXFRPPHXQHHQWLWpjGHX[GLPHQVLRQV8QH3UREDELOLWpG¶XQHSDUWHWGHVFRQVpTXHQFHVG¶DXWUH
SDUW/HUR\HW6LJQRUHW1RXVO¶HVWLPRQVSDUܴ ൌ ܲሺܣሻ ൈ ாಷா಺ ൈ ܥ   ^`&HWWHHVWLPDWLRQQHWLHQWFRPSWHTXHGXULVTXHLQKpUHQWDX[UpVHDX[FRQVLGpUpVYLVjYLVGHVDOpDV0DLVHOOHQHWLHQW
SDVFRPSWHGHO¶LPSDFWGHVDOpDVGLUHFWHPHQWVXUOHVHQMHX[
&RQFOXVLRQ
/HV FDWDVWURSKHV QDWXUHOOHV VRQW GHV pYpQHPHQWV pSURXYDQWV SRXU OD VRFLpWp 3DU O¶LQWHUPpGLDLUH GHV UpVHDX[ HOOHV
SHXYHQW DIIHFWHU XQ JUDQG QRPEUH GH SRSXODWLRQ HW FRQGXLUH j XQH VLWXDWLRQ GH FULVH 'DQV FHWWH VLWXDWLRQ  WRXWH
GpFLVLRQSHXWDYRLUGHVFRQVpTXHQFHVSDUIRLV LUUpYHUVLEOHVHWPpULWHG¶rWUHMXVWLILpH3RXU\DUULYHUDYDQW ODSULVHGH
GpFLVLRQSURSUHPHQWGLWHXQHIRUPDOLVDWLRQGXSUREOqPHHVWQpFHVVDLUH
/HSUHPLHUREMHFWLIGHFHSDSLHUpWDLWGHSURSRVHUFHWWHIRUPDOLVDWLRQHWGHWURXYHUXQPR\HQGHPRGpOLVHUOHVUpVHDX[
GHPDQLqUHJpQpULTXHDYHFODFRQWUDLQWHVXLYDQWHFHWWHPRGpOLVDWLRQGRLW LQWpJUHUOHVLQWHUGpSHQGDQFHVDLQVLTXHGH
O¶LQIOXHQFHGXPLOLHXH[WpULHXU/HWUDLWHPHQWGHVGpFLVLRQVQpFHVVLWDQWXQHDQDO\VHGXULVTXHOHVHFRQGREMHFWLIpWDLW
GHPRGpOLVHUFHGHUQLHUjWUDYHUVODYXOQpUDELOLWpHWOHVFRQVpTXHQFHV
/HVW\SHVG¶LQWHUGpSHQGDQFHVRQWpWpGpILQLVHWXQPRGqOHFRPSDWLEOHDYHFODWKpRULHGHVJUDSKHVDpWpSURSRVp8QH
GpPDUFKHSRXUHVWLPHUODYXOQpUDELOLWpOHVFRQVpTXHQFHVHWOHULVTXHDpJDOHPHQWpWpSURSRVpH
$YHF OHPRGqOHSURSRVpGDQVFHSDSLHURQSHXWHQGpGXLUHHQWUHDXWUHV OH WHPSVGHUHPLVHHQpWDW ODFRXUEHGH
UpSRQVHHQIRQFWLRQGHVVFpQDULLOHV]RQHVFULWLTXHVOHVVFHQDULLLPSUpYLVLEOHVHWSRWHQWLHOOHPHQWGRPPDJHDEOHVOHV
FRPSRVDQWV FULWLTXHV OHV pWDWVGHYXOQpUDELOLWpGX V\VWqPH OHV FDUWHVGHYXOQpUDELOLWp HWGX ULVTXH O¶LQIOXHQFHGH
FKDTXHUpVHDXVXUOHVDXWUHVUpVHDX[HWF
3DUDLOOHXUV OHVGpFLVLRQVSURSUHPHQWGLWHV UHSRVHQWVXUGHVFULWqUHV/¶LGHQWLILFDWLRQGHVFHX[FLHW O¶DJUpJDWLRQGHV
FHUWDLQVG¶HX[VHURQWQRWUHSURFKDLQWHUUDLQG¶LQYHVWLJDWLRQ1RXVHQYLVDJHRQVpJDOHPHQWO¶XVDJHGHVDJHQWVFRJQLWLIV
SRXUODJHVWLRQGHODFULVHGDQVOHFDVROHVGpFLGHXUVVHURQWHX[PrPHVDIIHFWpVSDUODFDWDVWURSKH
 %LEOLRJUDSKLH
&&36&HQWHUIRU&KHPLFDO3URFHVV6DIHW\HW'HVWUHHHWDO*XLGHOLQHVIRU+D]DUG(YDOXDWLRQ3URFHGXUHVZLWK:RUNHG([DPSOHVHpG
:LOH\$,&K(
$JDUZDO-LWHQGUD'DYLG%ORFNOH\HW1RUPDQ:RRGPDQ©9XOQHUDELOLW\RIVWUXFWXUDOV\VWHPVª6WUXFWXUDO6DIHW\MXLOOHW
GRL6KWWSZZZVFLHQFHGLUHFWFRPVFLHQFHDUWLFOHSLL6
$OEHUW5HND+DZRRQJ-HRQJHW$OEHUW/DV]OR%DUDEDVL©(UURUDQGDWWDFNWROHUDQFHRIFRPSOH[QHWZRUNVª1DWXUHMXLOOHW
GRLKWWSG[GRLRUJ
%HQRvW5REHUWHW0RUDELWR/XYLDQR5pGXLUHOD9XOQpUDELOLWpGHVLQIUDVWUXFWXUHVHVVHQWLHOOHV7(&	'2&)UDQFH/DYRLVLHU
%HUGLFD.DWMD©$QLQWURGXFWLRQWRURDGYXOQHUDELOLW\ZKDWKDVEHHQGRQHLVGRQHDQGVKRXOGEHGRQHª7UDQVSRUW3ROLF\DYULO
GRLGRL6;KWWSZZZVFLHQFHGLUHFWFRPVFLHQFHDUWLFOHSLL6;
(DUO(/HH,,-RKQ(0LWFKHOOHW:LOOLDP$:DOODFH©$VVHVVLQJ9XOQHUDELOLW\RI3URSRVHG'HVLJQVIRU,QWHUGHSHQGHQW,QIUDVWUXFWXUH
6\VWHPVª ,Q  F /RV $ODPLWRV &$ 86$ ,((( &RPSXWHU 6RFLHW\
GRLKWWSGRLLHHHFRPSXWHUVRFLHW\RUJ+,&66
KWWSZZZFRPSXWHURUJSRUWDOZHEFVGOGRL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